Hepatocyte growth factor stimulates adenoviral-mediated gene transfer across the apical membrane of epithelial cells.
The apical surface of polarized epithelial cells is relatively resistant to gene delivery by various agents including adenoviral vectors. Hepatocyte growth factor (HGF) dedifferentiates previously well-polarized Madin-Darby canine kidney (MDCK) cell monolayers by altering cell-surface polarity and inhibiting tight junction function. We used an in vitro model of polarized MDCK cells grown on permeable supports to examine the effects of HGF pretreatment on adenoviral (Ad)-mediated gene delivery through the apical surface of epithelial cell monolayers. HGF pretreatment of MDCK cell monolayers for 72 h increased Ad-mediated gene transfer and expression of enhanced green fluorescent protein (EGFP) and luciferase in a dose-dependent fashion. Time-course analysis of HGF-induced stimulation of Ad-mediated gene transfer was seen after 24 h and increased further with pretreatment periods extending to 72 h. HGF pretreatment increased Ad-mediated gene transfer at varying multiplicity of infection (MOI; ranging from 0.2-2000). PCR analysis for adenoviral DNA in control and HGF-pretreated MDCK cells suggested increased entry of viral constructs into HGF-pretreated MDCK cell monolayers. HGF-induced alterations in cell polarity are reversible upon removal of HGF. These data demonstrate that HGF pretreatment of MDCK cells increases the sensitivity of the cells to Ad-mediated gene delivery. The mechanism by which this occurs appears to be through increased entry of adenovirus into epithelial cells. These data provide evidence that biological agents that transiently alter epithelial cell polarity and tight junction function can be used to augment Ad-mediated gene delivery into epithelial cells from the apical surface.